IIporpamma I'enom Yenosexa

© HlIal' CO PAH

CGKBCHHpOBaHHC IrcHoMa 49CJIOBCKA MPAKTHUICCKH ITOJIHOCTBIO
3aKOHYCHO.

Nudopmaiius o mociea0BaTeIbHOCTIX Y€J0BeKa B 0a3¢e JaHHBIX
GenBank pacTeT 3KCIIOHEHIIMAILHO.

baza nanabsix dbSNP conepxut 4 268 472 3anucu 06 OHII
(Ha 16 mas 2002).

3HaHHUE «IEPBUYHOM» MOCIECA0BATEILHOCTH SIBISCTCS HAYaJIOM
nporiecca y3HaBaHus HHOOpMaIUMU, KOTOPYIO KOJUPYET 3Ta
II0CJIEIOBATEILHOCTD.




3 Kaxabii yeaoBek oTIM4aeTcs ot Apyroro Ha 1 nyxaeorua u3 1000

PesyabTarhl aHaau3a 1 XxpoMocoMbl Ye10BeKa

* OOmee ynucio JoxycoB 137426

 Yacrora Bctpeuaemoctu — 1 OHII na 1000 nykjeoTtua0B
« 1OHIT 93% renos

« >5 OHII >59% renoB

« >10 OHII 39% renos

B cpeanem kaxabii rex coaep:kut 4 OHII

© HlIal' CO PAH 2
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[P, TTAP® (RFLP), OHKII (SSCP, single-stranded conformation
polymorphism), TT'TD (TGGE/DGGE, temperature or denaturing
gradient gel electrophoresis), cekBeHHUpOBaHUE

JIHK-uune1. Ha cTekino pazmepom 3.6 cm? Hanocutcs 30 000
o0pasuoB. Metobl: oOpaTHas Tpanckpuniusa MPHK skctpakTos,
neTexuus (IIF0OPECIEHIINN JIa3ep-apTOHHBIM CKaHEPOM HIIU
M30TOMHBIMUA METOJAAMHU, ONPEACICHUE CBEUCHUS WU
PaJMOAKTUBHOCTH 1101 KOH()OKaJIbHBIM MUKPOCKOTIOM U
KOMITBIOTEPHBIN aHAJIU3 JTAHHBIX.

Yumnsl Ha ocHOBE oMToHYKICOTHA0B (GeneChip®, Affymetrix), B 1.6
cM?- 65-400000 0IUTrOHYKICOTHIOB. -




OHII - 0qHOHYKJICOTUIHBIN MOJIUMOPHU3M
SNP - single nucleotide polymorphism

Onpenensier 90% BapuaOEIbHOCTH T€HOMA

PETYJIATOPHBIN KOJUPYIOIIUU
pOHII kOHII
B [IPOMOTOpAX, B KOJIUPYIOLIEU YACTU I'€HOB

B UHTPOHAX,
B 3’-HETPaHCINUPYEMBIX
o0JacTsax

B—TaHaCCCMI/I}I - HacJIeJICTBEHHOE 3a00JIeBaHUE, TPU KOTOPOM HapyIIaeTCsi CUHTE3 OJTHOU WU
HECKOJIbKUX CyOBeuHHUI] (1Iereil) reMorio0uHa.

HoHceHc-MyTanus, onpenensieTcs 3aMeHOu AAG na TAG B 17 xonoue rena

oeTta-riaobuHa, ooHapysxeHa B 1979 r. Uaarom u Kanom

© HlIal' CO PAH



3 Knaccugurxanusa MyTanuii mo THIY M3MEHEHHN HYKJICOTUIHOM
noclheaA0BaTeIbHOCTH

Tpansunuu TpauncBepcun
70% 30%
Ilypun Ilypun Ilypun IHupuMuanH
C-T G—-A C—A G—-T

C-—oG G—C
T—A A—T

© HlIal' CO PAH



o

MyTanuu
CABUIrA PAMKH
CUUTHLIBAHUSA

MexaHuszm:
aeJieluy UJIU MHCEePIUM,
HEKpaTHble 3 HYKJIeOTHIaM

JleucTBHE:
oOpa3zoBaHue
He(PYHKIIHOHAJILHOTO 0eJIKa

OOpa3oBaHue YKOPOYEHHOT O
OeJsika

© HlIal' CO PAH

Kanaccupuranusa myrauuii mo ynKuuoHANLHOMY AEHCTBUIO

MucceHc-myranuu

HouceHnc-myrauuu

70% He BauAOT HA QYHKUUI 3aMeHa
OCHOBaHHUA

Knaccuduuupyrorcs no NMPUBOIUT K

MOJIOKECHHUIO: 00pa30BaHMIO

oaHoro u3 3
CTON-KO/I0HOB
BbIpoxKI1eHHOCTh TeHeTHYECKOI 0
KoJa UAA
UAG

- 1 wiau 2 moJIoKe Hus

CGA -koaupyrot UGA
CGG aprunuH
CGC

CGU

TepMuHaumsi cMHTE3A
0eJIKka

ITOT TMII MyTAIIAI

B 30% cayuaes
NMPUBOJIUT K AKTUBALIUM
CAHTOB CILIAMCHHIa




ﬁ baza gannbix TRRD: oprannzanus peryasiTopHbix paiionos TeHa
YejI0BeKa, KOAUpYyOLIEro deox amoaunonporenn B |

HeratMeHhii pecynaropHbIn 3NeMeHT

ARP-1

-3678

|

3Hxancep B MHTpPOHe 1

_npono:l:op_

Ll [

I
| SHXaHcep B MHTPOHe 2
I

-1802

-898 +1+12 +346 +521 +62 +1064

mmblﬁ pPerynaTtopHbIn | 0 1

HNF-3 | | COYP |/ cieBP TATA
—— — e —_1_ —
—r— Tt — Tt T T — 1
125 100 .50 +1

© HlIal' CO PAH

COuUP

AGGCCCGGGA GGCGCCCTTT GGACCTTTTG CAATCCTGGC GCTCT

<0 -80

-70 -60 -50

KoMno3nuynoHHbIN
3NEeMeHT




ﬁ MopenupoBanve BIUAHUA MYTallMii: TpeXMepHas CTPYKTypa
JHK-0enkoBoro komMmjiexca

http://wwwmgs.bionet.nsc.ru/mgs/programs/acts2/images/USF_X.html

© HIuI" CO PAH 8



| MyoD-DNA complex | GR-DNA complex

Il HNF3-DNA complex

© HIuI" CO PAH 9



a MopenupoBanue BAUAHUA MyTauuii: KonpopManuonnbie
Koab! ABoliHOM cmupaau JHK

AvnykneoaHbIv Koa yrna cnupanbHoro Yron cnupanbHOro BpalweHus
epaweHuna JHK (Helical Twist) TWIST (rpaaychi)

AvHyxneoma  Kopgupyembit yron ()

an 35.6

T 29.3 A
AG 31.9

AC 31.1 >
TA 39.5

TT 35.6

G 36.0 - =7
TC 35.9 ~

GA 35.9 ~ —
GT 31.1

GG 33.3 \_

GC 34.6

ca 35.9

cT 31.9

ce 34.9

cc 33.3

© HIluT' CO PAH Suzuki M, Yagi N, Finch JT, FEBS Lett (1996) 379: 148-152 "



MopeaupoBanue BIHAHNUA MyTallHii: CPOACTBO PEryJIATOPHLIX 0eJIKOB K
caliTaM X CBA3BLIBAHMSA onNpe/ie/sieTcs KOHGOPMAIHOHHLIMMU

ceolicteamu JIHK

0,0

0,5

1,0

1,5

2,5

3,0

3,5

Manan 6opo3axa

Yron
3aKPY4EHHOCTH
L
Cpoacteo USF/DNA
* r=-086

a<0,001

18

16

O 14

12

345 350 355 360 365 °

), Yron 3akpyueHHocTu OHK (°)

© HlIal' CO PAH

Bonbwan 6opo3aka

PerynatopHbin
6enok

27,5

26,5

25,5

=-0,95
a <0,001

24,5

23,5

4,6 4,8 5,0 52 54 538
22,5

Cpoancteo CRO/DNA

r=-0,96
O a <0,001

13,3

134 135 13,6 13,7 13,8

d, LLinpnHa manou 6opo3aku, A D, WnupuHa 6onbwoin 60po3aky, A

11



a Bananne MyTauuii Ha pPeryJsiTopHbie paiiOHbl I'eHOB
noJauMop¢duiM no peryaaropuomy paiiony rena DUFFY

Esponenubl TpaHCKPUNLNOHHBLIN P N
“Genble" caxrop GATA1
!_h: —
D
5 s @4
A‘ nHpMUunpoBaHue
C‘I'I‘AICT ManAPUAHLIM
nnasmoaunem
ManapuiHbIn
AdpukKaHubl nnasmoavn
“yepHble”
TpPaHCKPUNUNOHHBLIN
taxtop GATA1
¥ CTTACCT o
YCTOWYMBOCTD K
WHPUUUPOBAHUIO MANAPUNHBLIM
nnasmoavem

© HIIuT CO PAH 12



ﬂ Human SNP Database

http://www-ge nome .wi.mit.e du/s np/human/

AENANSOTAS
AFNIITERL
ABEMAIEIYGY

AFNZ05TALL
AFNIG1ZEY
AFRAIOZWDS
ABENEZEY AL
AFNZ234WVE4
AFNIG4EE]
AFMENZZYTN
ABENISTY G
AFNZARZGY
AFNAZIGWAD
AFNEZEREE]L
AFNZA0EES
AFMAISIYES
AFNZITWED

AFNZ0SEHZ
—

© HlIal' CO PAH

Ins

WIAE 1595“?1.%1-_"—211?
[0 - -

SHIAF-1403
//_ e WTAF-1R97

21 oxTs6ps 2002 — 13 penus
0a3bl TAHHBIX COJIEPIKUT
193,037 OHII; nias 78,570 u3
KOTOPBIX TIPUBOISTCS
aJJIeTTbHBIE YaCTOTHI

13



o

ObGozHavyenus myrauuii B 6azax nanHbix. Ypoeenb JJTHK

© HlIal' CO PAH

3amMereHus1 0003HAYAKOTCHA 3HAKOM >
3amuce 1997G>T o3Hauvaer, yro B no3uuuu 1997 nykineorun G 3amenex Ha T.

Jlenenun o6o3nauarores “del”, 3anuch 1997-1999-delTTC o0603HavaeT, uTo0
HykjIeoTuabl TTC BbIpe3aHbl U3 MOCJIE10BATEIbHOCTH, HAaUNHAs 0T 1997 10 1999
HYKJIEOTH/IA

HNucepuuu o603navarorea “ins”. 3anuchb 1997-1998insT o003HauyaeT, 4T0 HYKJI€OTH]T
T BcTaBaen Mekny Hykiaeotuaamu 1997 u 1998

MMomumopdusm kopoTkux MOBTOPOB: ACTGTGTGCC (A- 1991 nt) 0603HauyaeTcs
kak 1993(TG)3-22, 1o ecthb, B no3unuu 1993 coaep:xurca nepsbiii TG Hykieomun,
KOTOPBIil MOKeT ObITh MMOBTOPEH 0T 3 10 22 pa3

Myrtanun B maTpoHax: 3anuch [VS4-2A>C(1998-2A>C) o603HauaeT, 410 3aMeHa A
Ha C B 110J102KeHUH -2 0T HA4YaJ1a HHTPOHA 4, nian Ha ypoBHe K/IHK mexny
HykJjgeotuaamu 1997 u 1998. IVS1+1G>C 0003HauaeT MyTauuio B JTOHOPHOM caiite
ciiaiicudra, a [IVS1-2A>G, B akuenTopHoM caiite CIJIaiiCUHrAa.

14



# OGoznauenns MyTauumii B 6azax nanubix. Ypoenb 6enxa u PHK

*  T97-C102del nim T97-C102del6 o3nauaet, 4T0 AMUHOKHUCJIOTHI OT TpeoHuHa B
noJsioxeHun 97 no Hucreuna B mosio:xkennu 102 nesietTMpoBaHbl.

*  Crom koxoH 0003Havaercs Kak X. 3anuchk R97X o3Havaer 3ameHy Aprunuda 96 Ha
KOJOH TePMHUHAIUY TPAHCKPUIILIUH.

*  3anuceh R97fs 03HauaeT MyTanuio CABMra paMKH CYMTHIBAHUSN, HAYUHAKOLIYIOCH €
Aprunnna97. Unoraa o003Ha4yarort 1iMHy cABuHyTOM pamku: R971sX191, o3nauaer,
YTO NPU MYTallUM, HOBAasl PAMKA CYUTHIBAHUA OTKPbITA JJI51 23 aMHUHOKHCJIOT.

*  3anuchk r.15c>u o3navaer, uTo oHa oTHOocuTCcA K PHK mocaenoBateabHoCTH

* Bapuantsl ciitaiicunra: [16g>t +16 _112del], nyis PHK 0003Ha4aroTcss nponucHbIMHU
OyKBaMu, 3alIMCh 0003HAYAET MYTALMI0, BJUSIONIYI0 HA CIVIAUCHHI U NPUBOISALIYIO
K o0pa3oBanuio AByx BapuantoB MPHK, oqHOT0 HOpMaJILHOT 0, 2 APYIOTO - C
aeJienue HyKJaeoTuaoB oT 16 no 112.

© HlIal' CO PAH 15



|J &ddress I@ hiktp: v, ncbi.nlm. niby gos fSMPY

Praotein Genamea

ANFOUNCERMENT
MCEI has moved all FTP services to a new address: fip nebinh zow. The
full contents of dbSHP can now be found at the new address

ot nebinth sowfsnnl

Please contact snp-admin@ncbinlm mh. gov to report problems with access
to the new.ﬂp area.

Isearch by IDs

Mote: rs# and ss# must be prefized with "rs" or "ss", respectively (e, rs25,
5525)

I
Search | Reset |

IF!eference cluster ID(rs#}lj

Advance [D Search
Isubmission Information

By Subrmtter
WNew Batches

Idethod
Population
- Detail (Description, Handle, and TT)
- Clags (Classification based on geographic

© HlIal' CO PAH
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|J Address I@ hitkpef v ebi.ac, ukfsnpFasta3)
v -

8 Muclectice sequences | Bl

i Site oo Start
c Map SRS session

Downloads Submissions

Databases
ILARITY

About EBI Research

EBI Home

+ Help Index Al Submission Form

* (Genetal Help

HGVbase

Bbinyck 13.0:

SMPs (Single Nucleotide Polymorphisms) comprise the largest set of segquence variants in most
organisms. SMPs are useful polymarphic markers for mapping and discovering the genes
* Gaps associated with common diseases, or genes related to drug responsiveness. Search SNP

1,45 1’426 exoaoe (27 » i sequences with the Fasta server.

* References

* Farmats

YOUR EMAIL SEARCH TITLE RESULTS PROGRAM DATABASES
* SMP-Fasta Help - -

Mapma 2002) Sequence interactwej

GAP PEMALTIES BCORES & KTUR! DA STRAND: MATRE
ALIGNMENTS HISTOGRAM

OPEN |12 x| | ScORES[30 x| | KTUPE = [none =
REZIDUE[-2 | |aLGN [50 =] HIST [no =

EXPECTATION EXPECTATION SEQUENCE DATABASE MOLECLULE
UPPER WALUE LOWER VALUE RAMGE RAMGE FERE;

| |default x| | [START-EMD |[START-END

Enter or Paste 3 |DNNRNA Sequence in any format:

=
2]
Upload aﬁlef'l Browse... Run | Reget |
=
8] [ [ [ meerret o

© HlIal' CO PAH 17



ALFRED

Data last modified 10/8/2002

Ongoing finding of ATFRED is provided by IEF grant BC30036588

ALlele Intial funding for ALFRED was provided by NSF prant SBR-9632509 and USPHS prants

FREC[IIEI!C)“ POIGS7672, ROLAAQS3TS, and T1SLMOT7056.

IDatabase

Information Search Summaries

Example Searches Basic Search Sites List

About ALFRED Loci Table Numbers

Contact Populations

D you have a faverte peolymorphism you think should be meluded in ATFEED? Email us your suggestions.
TWe are currently attempling to assemble the widely diffuse (in the literature) frequency data on ACE, CD4, PLAT and D1

Ifyou have published (or unpublished) data or know of a publication not yet included in ATFRED. please help us by contacting us

News:

9/15/02 - A new graphical overview of the contents in ALFRED can be seen under Table Mumbers

6/25/02 - ALFRED was down this morning for a hardware upgrade

4/25/02 - We have begun entening data from the literature. Please advise us of any problems you may encounter.
1/8/02 - Publication information is now cutput for populations

12/5/01 - The "Typing Summary" page which isted the number of mdiwiduals typed for a sample and site was removed as 1t had grown too

large

10/28/01 - Some links to other databases have been corrupted due to changes in their address structure. We are wotking on fizing these

[ [ meermet

Example Searches Basic Search

About ALFRED Loci |

Populations

© HlIal' CO PAH
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National Center for

ot Biotechnology Information

OMIM Locus-specific mutation database links

OMIM has links to a number of locus specific rmitation databases. Other listings of such databases may be found at HGMD and the HUGO
Iutatien Database Inhative

The Androgen Receptor Mutations Database

The Atazia-Telanmectasia Database

The BIOMDE database of mutations causing tetrahydrobiopterin deficiencies
The BTE Base mutation registry for 2-Linked agammaglobulinemia

The Cystic Fibrosis Mutation Database

The Emery-Dreifiiss Muscular Dystrophy Mutation Database

The Emory University Witolap mitochondnon genome database

The Factor VIT Mutation Database

The Fancom Anerma Mutation Database

The Favism Database of Glicose-6-Phosphate Mutations

o The Glycogen Storage Disease Type IT (Pompe Disease) Mutation Database
The Hemophiha & Mutation Database

The Hereditary Nen-Polyposis Colorectal Cancer Database

o The Hexosamimdase A Locus Database

The Human Type T and Type IT Collagen Mutation Database

The IT.2RG mutation database for 3X-linked SCTD

The Lowa Con 3 of Bhodopsin and EDE IMutaty

The L1CAM Mutation Database

The LDL Beceptor Mutation Database

The Omithine Transcarbamylase Structure and Mutation Database

o The p53 mutation database
o The PAXE Mutation Datahase jid|

[ [ rtemet

[Information

[Example Searches
About ALFRED

[Search
Loci

[Populations

© HlIal' CO PAH
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Universal Mutation Database - the Human Gene Mutation Database at

Software and databases for mutations in uman genes _ the Institute of Medical Geneti

UNIVERSAL MUTATION DATABASE SOFT ¥4 \

UMD softwares to query on line the APC, FBIN1, LDLE, p53, VHL and WT1 databases

DISEASE DR GENE SPECIFIC DATABASES N

Tinks to geneidissase sperific web.sites (Marfan, LILR, Myotonis Dystrophy and p53 web
sites)

OTHER LOCUS SPECIFIC DATABASES |

Links to other locus specific databases around the world

HULTI-GENES DATABASES B |

Links to databases mcluding more than one gens

CORE DATABASES |

Links to the major databases (EBL, GDB, Genatlas, HGMD, HIGO and NCEI)

Sites List

About ALFRED Loci | able Numbers

Populations

© HlIal' CO PAH 20



P McGill

The Androgen Receptor Gene Mutations Database World Wide
Web Server

The Lady Davis Institute for Medical Research,
Sir Mortimer B.Davis-Jewish General Hospital

Last updited: /09,2002

Welcome to the Androgen Receptor Gene Mutations Database Werld Wide Web Server. This server is for all who are interested in
mutations of the Androgen Receptor Gene. Please feel free to send your feedback to bruce gottlieh @mepill. ca

@ Introduction to androgen receptor gene mutations

@ NE W pifversion of Database of Androgen Receptor Gene Mutations.
NE: This datahase is updated every two weeks

9 Phenotypes in or:nze indicale a somatic mutation.

@ Table of Androgen Receptor-Tr DProteins (new i f02;

9 Map of Androgen Receptor-Interacting Proteins (new version 20/12/00)

for Androgen Receptor-Tr Proteing (mew version 15/03/02)

@ Regions of i ion of Androgen Receptor-I Proteins (new version 15/03/02)

< Additional Information from the database is available as Selectable Options

[ [ anternet

© HlIal' CO PAH

HGMD Search

Nelcome to the Human Gene Mutation Database at
the Institute of Medical Genetics in Cardiff.

Copyrigit © Unvarsity of Wale:

This database is maintained hy D.N. Cooper, E.V. Ball, P.D. Stenson,
[Phillips and M.E Mort with the assistance of N.S.T. Thomas &

Abeysinghe, W

cknowledge the support of:

Example Searches Sites List

About ALFRED Loci | ‘able Numbers

Contact

[ [ Internat

21



[

The Human Gane Mitation Dstsbese
Carat

Copright @ Univsiy of Wilss

Welcome to the Human Gene Mutation Database at
the Institute of Medical Genetics in Cardiff.

Inassociation with

i ){ CELERA

HGMD Search

Statistics What's new

HGMD Background

© HGMD pubtications

 Nenly added genes

* Locus specific databases

* Electronic mutation submission

o Commentform

o Supplementary information

Other ussful links

 Mutation nomenclature
O pblision:

This database is maintained by D.N. Cooper, E.V. Ball, PD. Stenson, A.D.
Phillips and ME Mort with the assistance of N.S.T. Thomas & S.
Aheysinghe. We gratefully acknowledge the support of:

@ ﬁCMILLAN

<<STOP PRESS>>

HGMD enters into collaboration with Celera Genories. Please see our What's New
page for the fll et of the anncuncement.

IF you refer to HGMD in any publication, please cite Krawezak M, Cooper DN
(1997) The Human Gene Mutation Database. Trands Genet. 13:121-122. Articles
describing the HGMD facility have also appeared in Nucleic Acids Res, 26: 285-287,
1998 and Human Mitation 15: 45-51, 2000

P McGill

The Androgen Receptor Gene Mutations Database World Wide
Web Server

The Lady Davis Institute for Medical Research,
Sir Mortimer B.Davis-Jewish General Hospital

Last up dated 50942002

TWelcome to the Androgen Receptor Gene Mutations Database World Wide Web Server. This server is for all whe are interested in
mutations of the Androgen Receptor Gene. Please fecl free to send your feedback to bruce. gottlieb @megill ca

< Introduction to androgen recepter gene mutations

@ NEW pifversion of Database of Androgen Recepior Gene Mutations.
WE: This database is updated every two weeks

Y Phenotypes in indicate 2 somatic muiation.

¥ Table of AAndrogen Receptor-I Proteins (new

@Map of Androgen Receptor-T Proteins (newversion 20/12/00)

[Phillips and M.E Mort with the assistance of N.S.T. Thomas &
beysinghe. We gratefully acknowledge the support of:

v HGMD,

4 for Androgen Receptor-Tr Proteins (newversion 15/03/02)

9Regions ofinteraction of Androgen Receptor-Tnteracting Proteins (new version 15/03/02)

¥ Additional Information from the datahase is available as Selectable Options

[ [ i eernet

Example Searches Basic Search

About ALFRED

Populations

Sites List

able Numbers

© HlIal' CO PAH

[ [ nternet

[ [8 tnterner
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@

Welcome to the Human Gene Mutation Database at
the Institute of Medical Genetics in Cardiff.

I sssocation with
\Creating A Helhier World <] i o i, vt s X CELERA
HGMD Search Statistics What's new HGMD Background
Human Serum Albumin
o HGMD pubticstions This database is maintained by D.N. Cooper, E.V. Ball, PD. Stenson, A.D.
M O Phillips and ME Mort with the assistance of N.S.T. Thomas & .
utations it g Sheyvinghe e gsefly e e support o
Codi
o acid | oot o Locus specific datsbases @ ”
che
o Bleetronic mststion subission
e WRTE | o s el e s o MACMILLAN
esidue case) eports & Comment form
From To =
o Supplementasy information <<STOP PRESS>>
Ienowr)
* Otherusefllinks HGMD enters into with Celera Genomics. Please see our What's New
ogr> e 1} Polibaver, Somal, Tokushima [2] Taipes pags for the fill text of the annouacement
-2 g [His CaT+ [3], Fukucka-2 [4], Varese [5], Wu Yang [6]; Mayo, « Mutation nomenclature
omagone-3* [7] © pliains IF you refer to HGMD in any publication, please cite Krawczak M, Cooper DN
(-2 to -6 omitted) Malmo 1 [8], Katkoura [9], (1997) The Human Gene Mutation Database. Trends Genet. 13:121-122. Articles
2@ | Cys eGT->  [Tradate [5] Redhill (see also residue 320)[10,11]; describing the HGMD facility have also appeared in Nucleic Acids Res. 26: 285-287,
GT+  highinTtaly, Sweden, 3 homozygotes™{12]; dut 1998 and Human Mutation 15: 45-51, 2000

% McGill
The Androgen Receptor Gene Mutations Database World Wide
Web Server

The Lady Davis Institute for Medical Research,
Sir Mortimer B.Davis-Jewish General Hospital

Lot uptasasnonon:

Welcome to the Androgen Receptor Gene Mutations Database World Wide Web Server. This server is for all who are interested in
mutations of the Androgen Receptor Gene. Please feel free to send your feedback to bruce gottlieb@megill ca

to androgen receptor gene mutations

9 MEW piversion of Database of Androgen Recepior Gene Mutations.
NE: This database is updlated. every twa weeks

Phenotypes in or-nge indicate a somatic mutation.

9Table of Androgen R 3

Protein

@Map of Androzen Receptor-Interacting Proteins (new version 20/12/00)

OReferences for Androgen R Tnteractin Proteins (aew 1503702)

ndrogen R T Proteins (new version 15/03/02)

9 Additional Selectable Options

ne to the Human Gene Mutation Database at

per, E.V. Ball, P.D. Stenson, A.D.
and MLE Mort with the assistance of N.S.T. Thomas & S.
nghe. We gratefully acknowledge the support of:

<STOP PRESS>>

© HlIal' CO PAH

[ @ ntemet

[Example § earches

Sites List
About ALFRED ‘able Numb ers

[Populations

scrupted due b dress st king on
[T (@ ket
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HUcnonb3loBanue MOJAENbBHLIX )RHBOTHBLIX /UIA H3y4YeHUs
3a00/1eBaHMi YeJI0BeKa

© HlIal' CO PAH

HNudexunonnnie V6
1a60MeBANAS HOpe/HbIE JJMHUM MbIIIH
A CS7BL/6J Interactive
Pe3ucTeHTHOCTD Demo click here]
BocnpunmunBOCTh —
[TneBMOHMSI IETMOHEPOB + - —
Maisipust + -
BupycHblii renatut + eiera ouse
(MHV?3) - Reference SNP Database
Bunocnenuduueckuii
UMMYHOJCPUITUT - +
(ananior CIT1/]a)
MyabTud akropuanbHbie 320071€ BAHUS
Export variations
for assay design
Aprput * - e SR B SENEER Viewlocation and
b effect of variation
E -
Pak xuieynuka + - i T - on gene structure
Pax nerkoro + - i BLE A
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3 Ob0nactu npumenenns OHII

 H3ydyeHHe reHeTHYECKOM NMPeAPACIOI0KEHHOCTH K Pa3JIHYHbIM
3200JICBAHUSAM

« H3ydyeHue HACJEACTBEHHON BOCIIPUMMYUBOCTH K A€M CTBUIO
PA3JIUYHBIX JIEKAPCTB

(CKOpPOCTH 3JIMMHUHAIIMY JIEKAPCTBA Y PA3HBIX MAIIMEHTOB MOKET
pasiaunyarbes oT 4 10 40 pa3)

 OineHKa pUCKa BOBHUKHOBEHUS MYJIbTH((PAKTOPHBIX
3a0oseBanui (0k0J10 300 OHII m03BOJIAIOT OLIEHUTH
BEPOSITHOCTH BOBHUKHOBEHHUS NCUX0a(P(PeKTUBHBIX NICUX030B,
caxapHoro auadera, acTMbI, 0KUPEHUS)

© HlIal' CO PAH 25



INananoTunbl

e OHII HacnenyroTCs CHEIJICHHO («OJIOKaMM)

o TamaoTamsl - «IIPEIKOBBIE» XPOMOCOMHBIE CETMEHTBI, KOTOPHIE HE
MOJIBEPIJIUCH ICHCTBUIO PEKOMOUHAIINN

e OHII, Bxoasmmue B raluIOTHIl, TECHO CHEIUICHBI U HACICAYIOTCS KaK
OTHEJILHBINA OJIOK

« Hanpumep, xpomocoma 21 coaepxut 00k giuuaoit 19000 HT,
coaep KaIum 26 OHII; ognako, 80% reHeTHYeCKOi N3MEHYMBOCTH B
nonynsuuy npeacrasnena seero 4 rammorunamu (Patil, 2001)

e Ecmu 661 5t OHIT Haciie[oBATMCH HE3aBHCUMO, HAOTFOMaH Ob1 226
aJUTeJIbHBIX KOMOWHAIIUN

© HlIal' CO PAH 26



M DapMaKoIOrusl TPETHEro NOKOJCHMA

ObazaTtenbHbIe KOMMOHEHTDLI:

= BO3MOXHOCTb MHANBUAYANBLHOIO reHoTUN-cneunudgu4eckoro
nonbop chapmaueBTUYECKUX NpenapaToB ANA KOppeKuwv
3aboneBaHv 4YenoBeka.

- Bbl60p ONTUManbHbIX CTPaTEru Koppexkunm nHaunevayanbHbIX
reHeTU4EeCKuX ne(peKTOB Ha OCHOBE KOMNLIOTEPHOro aHanusa
n MOAaenNnpoBaHuA CbYHKLI,VIVI HapYyLWEeHHbIX reHETUYECKHU
KOHTPONMpyembixX cuctem v npoueccoB opraHnma.

© HlIal' CO PAH 27



Fa Oavin pasmep He noaxoAuUT ANA BCeX:
OAPMAKOEHOMUKA

B 1998 roay, B /KypHajie AMepuKaHCcKOM MeIUIUHCKON AcCOmUAUU

ONyO0JMKOBAHBI Pe3yJbTaThbl HCCJIeI0OBAHMSI TOOOYHOTO AeiiCTBHS JIeKAPCTB
B CIIIA B 1994 roay:

. > 2.2 MMJULIMOHA CePbEe3HbIX 3200/ IeBAHUH
. > 100 000 cMepTeJbHBIX CJIy4aeB.

* B HacTosiee BpeMsi, He CyIIeCTBYeT YHUBEPCAJIBHOI0 CIOC00a /1JIs1 HAMEKHOT 0
MpeACKA3aHU PeAKIUN NANMEHTA HA JIEKAPCTBEHHOE BO3/1eliCTBH .

* Yto Takoe DapMaKkoreHOMUKa?

© HlIal' CO PAH 28



TepMmunonorus

 @dapMakoreHeTHKAa — HAyKa, M3y4YaKIIas HACJIEACTBEHHbIEC PA3JIMIUS
(mostumopdu3m) MeTad0IU3Ma JICKAPCTB U PA3JIMYHs B 0TBETE OPraHu3Ma
Ha JeifiCTBHE JIEKAPCTB.

 @apMaKOreHOMHKA — HAYKA, M3y4YaKIIas 001[1e ACTEeKThI
(YHKIMOHUPOBAHUSA MHOTHX I'€HOB, ICTEPMUHUPYIOIIUX PEAKLUIO HA
neucTBUE JekapcTB. PapMakoreHoMuKa usy4daer Au@p¢epeHunaIbHY0
IKCIHPECCHIO T€HOB, HHAYIUPOBAHHYIO 0] BO3AeCTBHMEM MPOBEPAEMOI0
BelleCTBA-ATE€HTA B YCJOBHUSAX in vitro wjm in vivo.

« Ha IIPAKTHKE, OTH /IBA TCPMHUHA B3AaUMO3aMCHACMDbI.

* http://www.ncbi.nlm.nih.gov/About/primer/pharm.html

© HlIal' CO PAH 20



3 3agaun papMaKOreHeTHKH

 Peakuus mauMeHTAa HA JIEKAPCTBEHHYI0 Tepanuio BapuadebHa M 4aCTO
HenmpeacKazyeMa — JIeKapCTBO MOKET J1eiiCTBOBATH NMOJIOKUTEIbHO,
OTPHIIATEJILHO MJIM BOOOIIE He MOAeliCTBOBATH

 JlekapcTBO, BBICOKO 3 (PeKTUBHOE JIS JICYCHUS OJHOTO MAIUECHTA,
MOKET 0KA3aThCs 0eCIoJie3HbIM JJIS APYroro

* Y HEeKOTOPHIX NAMUEHTOB MOT'YT PA3BUBATHCS MO00OYHBbIE PeaKIMH

« CoBpeMeHHBIH NPUHIUI (APMAKOJIOTHH «OJAUH pa3Mep AJId BCexX»
MpeJIHA3HAYECH JJIA JICYCHUS «CPeIHEro» MauueHTa

© LI CO PAH 30



a Kakosa poas noaumoppuzma JHK ?

 OcHoBHas npodJjiemMa: kakue Bapuantbl JIHK-nmocaenoBarebHOCTH
ACCOLMMPOBAHBI C ONPEAeJICHHBIMU HACJIeAYeMbIMU (PEHOTUIIAMHU

OCHOBHOHU MOAXO0]: UCCJIEJOBAHNE B3aUMOOTHOIIEHUH INeHOTUII-(PEHOTHII
B Pa3JIHYHBIX MOMYJISIIUSAX

*  3anaua papMaKkoreHeTUKHU: ONPeaeIMTh BADUAHTHI TeHETHYeCKOM
U3MEHYHUBOCTH (MOJMMOPPU3MBI), KOTOPbIe MOT'YT MOAM(UIIUPOBATH
OTBET OPraHU3Ma Ha JIeCTBUE JIEKAPCTB

© HlIal' CO PAH 31



IIpoune npobieMbi:

© HlIal' CO PAH

IloBbIlIeHNE KaYyeCTBA 3IPABOOXPAHEHUSI TPeOyeT OrPOMHBIX BJIOKEHH I
cpeacTB (pa3padoTKa HOBBIX JIEKAPCTB, TeHEeTHYEeCK0e TECTUPOBAHME)

ITHYeCcKHe MPo0JeMbl MOAPAa3ieJIeHUs MAIUEHTOB HA TPYNIbI

IIpo0JsieMbl 4aCTHOM COOCTBEHHOCTH MAINMEHTA HA BJIAJCHHE
reHeTH4YecKoi nH(popManuen, KOHGeIeHIUATBLHOCTH U NIPaBa
110J1b30BAHUA ITON HH(PpOpMaLIeH
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a KakoBbl MCTOYHHKH MEPBUYHLIX DKCIEPUMEHTANBHBIX JAHHBIX?

« JlaHHbIE O reHoTUNe

- nepBUYHaa nocnegosarenbHocTb AHK

- BapuabenbHocTb nocnegoBatenibHoctn [OHK y pa3sHbix ocobewn
« @deHOTUNMNYECKME AaHHbIE O KNeTKax

- anddepeHUmanbHas aKkcnpeccusi reHoB U NPOTeOMMUKa

- (pyHKUMNOHaNbHbLIN aHanNn3

- dapmMakoknHeTUKa 1 papmMmakoguHamumka
* KnuHunyeckue gaHHble

© HIIuT CO PAH 33



Frequency

0.01 | 1 | |
Debrisoquine MR

Hupexc metaboaunsma CYP2D6: pacnpenenenne B nonyasuuu Hisenun
(Dahl ML et al., 1995)

MR cxopocth MeTaboauzma gedpucorsuna; UM - cynep-akTuBHbLIN MeTaboan3m;
EM - akTuBHbIMi MeTaboan3m (FHopma); PM - ciaabbiii MeTabouau3m.

MR=0.2
MR=12.6

© HlIal' CO PAH
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Myrauuu ekt Hopma

CucreMaT4ECKO€E Ha3BaHUE
myTtaimu CYP2D6*

G119A V1M
C188T P34S

G212A G42R

G971C Coutaficuar
C1062A L91M
A1072G H94R
C1085G Mosuarnias
C1127T Momganas
G1749C Mosuanias
T1795del  Casur pamku
G1846T CroI1 Ko10H
G1934A Coutaficuar
G2064A G212E
A2637del  Cnsur pamku
2701-3del Henenms L281
C2938T R296C
A3023C H324P
G4268C S486T

1 2A 2B 9

Yacrora  Kaskasckas 34 28 5 2
% aca
oiibko PM 0 0 0 0

MoOJT4alas MyTarus
MyTalus, MoBpexaaomas | aMuHOKUCIOTY

MyTalusi, IPUBONIAS K ToTepe PyHKITMOHATBHOCTH

‘Mezer UA and Zan%er UMi 1997 ‘

© HlIal' CO PAH

< dyHKIHH

penykius QyHKIHU

4A

20

65

4B

6A

L5

6B

<1

<1

11

<1

12

<1
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3 JlekapcTBa-aHalorn NypuHoB

 Kuacc gexkapcTB (6-MepKanTonmypuH, 6-THOTYaHUH, A3aTHOIIYPHH)

e Ilpumensirorcs auist JJedeHus JUMEPOOJIACTHOM JIeMKEeMHH, Ay TOMMMYHHbBIX
3a200J1eBaHNii, BOCNIAJICHNII BHYTPEHHUX OPraHOB, M MOCJIe
TPAHCIJIAHTAIIMM OPraHOB

e JlelicTBHE: KOHKYPHUPYIOT ¢ CHHTE30M AMUHOKHUCJIOT

 YacTnuHo pacuemnyisorcs ¢gepMeHTOM THOIYPUH MeTHITPaHc(pepa3ou
(TPMT)

 TepaneBTH4eckoe AeiicTBUE OrPAHNYEHO CyNIPeccHel KJIETOK
MUEJIOUTHOTO psaa

© HlIal' CO PAH 36



e Bapua6elbHOCTb OTBETA HA BBEJICHHE JIEKAPCTBA

A \
o ; 3 pa3HbIX aJLjIeJIst
4 ' > OTHOI'0 I'eHa
c ' normal 8
2 :
8 _____________ : S
[==~J TTCPERPRRTEY
& “Crangapraasn’”
E ........... ' /)1033 JeKapCTBa
i
C1
log [Drug]

© HlIal' CO PAH 37



ﬂ IManuenTH NO-Pa3zHOMY pearupyioT Ha BBeIeHUE
NPOTHBOJIEHKEMHIHOI0 JIeKapcTBa, 6~-MepranmTomypuHa.

Pa3Hb1ii oTBET 00yCI0BIICH BapuabEIbHOCTRIO TeHa, Kogupyromiero pepment TPMT, tnomypun

MetunTpancdepasy.
L (U U
| COCOOS
POCPES
2 8 8 &Fo'e
fi ] g ; JlJ
B y o
N gy &

[IpocToii aHanu3 KpOBU MOMOKET Bpady Ha3HAYUTh JIO3UPOBKY JICKAPCTBA,
COOTBETCTBYIOIIYIO TeHeTHUYeCKOMY mpoduIto 6ompHOTO (tailor-made
medicine).

http://www.nigms.nih.gov/news/reports/images/

V 0oJBpIIMHCTBA MAIEHTOB
JICKApCTBO OBICTPO BBIBOJUTCH,
no3romy At ShheKTHBHOM
TEPAaITHH JICKAPCTBO CJICIyeT
Ha3HayaTh B OOJBIIMX J103aX.

VY yacTtu manueHToB
METabOJIM3M 3TOTO JICKApCTBA
3aMeJIJIeH, TO3TOMY JIst
JICUEHUSI, a TAKKe IS
MPEOTBPAICHU S TOKCHYECOTO
M0OOYHOTO ACHCTBUS,
HEOOXOAUMBI MCHBIIIE JTO35I.

V HeOOBIIOro Yncia
[MarieHTOB META00IN3M
HACTOJIBKO 0Cj1a0JIeH, YTO
JICHCTBHE JIEKAPCTBA MOKET
0Ka3aThCs JIETANbHBIM.

© HlIal' CO PAH
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Kaunnveckuii penomun

© HlIal' CO PAH

[TocTpoeHue papMaKkoKUHeTHYECKUX poduJeid (adcopoOius,
pacnpoCcTpaHeHHE U BbIBEJICHUE JICKApPCTBA)

[Toctpoenue papmMakognHaAMHUYECKUX NPoduiIen (TECTUPOBAHNE
JbIXaTeJIbHOW (PYHKIIUU, CEPJICUYHOUN AEATEILHOCTH,
(hM3MOJOTrMUECKUX MOKa3aTele, OlleHKAa ITIOO0YHOTO JCHCTBUSA)

Onenka KJIMHHYeCKOro 3gdekTa (3a00J1eBa€MOCTh, CMEPTHOCTb)
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M AHanu3 MOJIEKYJISPHOIO H KJIeTOYHOro ¢peHoTHIA

e MOoJeKyJAPHBbIA U KJICTOYHBIN PYHKIUOHAJBHBIN AHAJIN3

 AHaau3 QyHKIHOHAJbHBIX CBOMCTB 0€JIKA M0 KATAJU3UPYEeMOH

UM peaKIUM (CBA3BIBAHME, KATATUTHYECKAA AKTHBHOCTD,
MHIUOMpPOBaHKE, 3ABUCUMOCTH OT KOHIEHTPAIMH JIEKAPCTBA)

3D crpykTypHBIC 1aHHbIE
e« Ckopocth MeTa00JIM3MA JICKAPCTBA B KJIETKE

« KieTouHas JokaJau3anus

* JuddepeHuuaIbHAA IKCIPECCUS T'€HOB

© HlIal' CO PAH 40



3 IlepcnekTUBLI Pa3BUTHA GapMaKOreHEeTHKH

e Mmnorue OHII eme HE TOKYMEHTUPOBAHBI
o OynkuuoHanbHOE AercTBUe MHOTHX OHII rmoka HE n3BECTHO

e HeuspectHa poas nomumopduzma JJHK mpu nposiBieHnn
MYJIbTH(PAKTOPHBIX 3a00JICBAHUIA

« JlexapCTBEHHBIN OTBET ONPEACSIASTCS HE TOJIBKO Ha TCHETHIESCKOM
YpOBHE

« Heo06xoaumbl HOBBIE TTOJIXOIBI IJISI XpaHEHUSI U 00pa0OTKU
OTPOMHBIX MACCUBOB UH(POpMALINH

e YacTo HeM3BEeCTHA B3aUMOCBSI3b MEXy TEHOTUIIOM U (PEHOTUIIOM

© HlIal' CO PAH 41



J12-316 Nucleic Acids Research, 2001, Vol. 29, No. 1 0 2001 Oxford University Press

rSNP_Guide, a database system for analysis of
transcription factor binding to target sequences:
application to SNPs and site-directed mutations

Julia V. Ponomarenko?*, Tatyana l. Merkulova, Gennady V. Vasiliev, Zoya B. Levashova,
Galina V. Orlova, Sergey V. Lavryushev, Oleg N. Fokin, Mikhail P. Ponomarenko,

Anatoly S. Frolov and Akinori Sarai' IM&@@E@QM@E@@I@@IQ
J File  Edit ¥isw Favoites Tooks Help -
Institute of Cytology and Genetics, 10 Lavrentyev Avenue, Nc—vosJ & '553 H ; Jlﬁﬁ s@h P@ H@ I%f f;’:i* P% @ - g - 2
= = acl Rl | top efresl ome ealc avorntes istory il ize rink it elet essenger
and Chemical Research, RIKEN, 3-1-1 Koyadai, Tsukuba, Japa: JAgdressIE‘l hitpy wenwmgs bionet nse nu/mgs/programs/Arsnp/ =l #Ga HL:inks =
T USE > > 2 B = = =
Received September 5, 2000; Revised and Accepted November 1, 2000 - YY1 ZII j j j j j : : : : : : : : B
. : Significance
ABSTRACT reprg Select SNP's o ~ r Statistical analysis Level [HELP]
rSNP_Guide is a novel curated database system for h;%? Average of Distribution |[0.83357 |[1.1279 [Jos1400 |[1.07311 Jones =]
analysis of transcription factor (TF) binding to target 5;5 Mean Square Deviation |[026717 |[01303¢ |[o16167 |[02907¢ |  Accuracy [HELP]
sequences in regulatory gene regions altered by s [oos =]
mutatinne i arcnimilatoe avnorimantal data nn natoralhe SO Simulate the gel—shiﬂ: data by ﬂSSigl’l]‘I’l; the X-site listed below [HELP
_HiFL; Mean Recognitio guency Matrix Sco DNA-protein SNP #1 SNP #2 SNP #3 " ; .
8.5 Binding BEE| T & | Fuclidean distances Prediction [HELP
A X-site ) ) ) ) ) O [ X | X | X+ | X TF-site is present
8 I K+ [ 1 0 0 | | [o [r:1045z |[raoas: |[is6e0s | [WEF2:
I X+- [ SERAL Foa 1] | [1:10452 | o [1:8820< 110482 | |
b N n m X+ Foa | [[i foa 1o | | [1.10453 | [1.5620¢ | Jo [110452 | |
-e.9 W \j U X-site simulates the absence of DINA-protein complex TF-site is absent
r IV | X [ J[Fan |For [[Far 1] I |[1 86202 [ 170487 |[i-10452 [[o [
-1 b i No idea
\/\/\N U V all () [ocT:
Conflict [
-1.5 !
U Near zero JHNF1: HNF3;
2 9 20 EL:] 60 L) i Calculae |
Length, bp

S — g

BAstart| Epinbo. | O | BE | e | Bes | Wes | g | @une.| 5o |[Es | @t | i | Biioes. | £10ur. | [$EIS, s50pm
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HGMD ! . ,
oMIM_ > r'SNP Guide |
dbSNP | - I
ALFRED (¥, SAI\fPLES |
HGBASE »]! !
MEDLINE ++’| rSNP_BIB MATRIX i
TRANSFACP :
TRRD , !
COMPEL ™! !
ACTIVITY P rSNP_Reporg:

"paduyeckoe npencrasrieHne 0CHOBHbIX KOMMOHEHTOB cuctembl rISNP_Guide, npefHasHayeHHOW 4N aHanm3a
pOHI1. UcxogHasa nHopmaumsa akcTparmpyeTcs u3 MHTepHeT-40CTYNHbIX 6a3 AaHHbIX no mytaumam: HGMD,
dbSNP, HGBASE, ALFRED n OMIM; gaHHble No UCKyCCTBEHHOMY MyTareHesy B3siTbl U3 6a3 gaHHbIXx TRANSFAC,
TRRD, COMPEL n ACTVITY. Ncnonb3ysa opurnHasnbHble akcnepumeHTansHble ctatbu (ISNP_BIB), nucxogHsie
9KCNepMeHTarbHble YCroBust AokyMeHTupytoTca pasgerne rSNP_Guide, SYSTEM. [laHHbIe NO M3MEHEHMIO
NaTTEPHOB CBA3bIBaHUS SiAepHbIX 6erkoB ¢ nocrnegoBaTensHocTbio [AHK, coaepxawen OHI, peructpmpyrotces B
rSNP_DB. TunnyHble npumepbl Nnpeackasanus noTeHumnansHoro TP, cBA3bIBAOLIErOCS C MyTAHTHOW
nocrefoBaTeNbHOCTLIO PerecTpupytoTcs npu nomowy Java-ckpunt annneta rSNP_Tools, KOTopbI MOCTPOEH C
ncnonb3oBanvemM 6a3 gaHHbIXx SAMPLES n MATRIX. KoHeuHble pe3yrnbTaThl 3anMcbiBaoTcs B 6a3y AaHHbIX
rSNP_Reports.

© HlIal' CO PAH 43



o

IIpumMeps! OAHOHYKICOTHIHOIO MOJNMOPPHU3IMA C H3BECTHLIM
KIHHNYecKuM 3P ¢PeKToM B PeryjaaTOPHLIX PalioHax reHoB

SaboneBaHKe FeH PaiioH | OHN MocnepoBarenbHOCTE JHK Cchbinka
ocnpUUMUYMBOCTB K [K-ras| 2 uHTpoHn | CA 5'-AAGAAA C TCCACTT A TCATGA-3' |Ryanetal, J. Natl.
MoHTaHHOMY 1 206 AIC | CC | 5-AAGAAA C TCCACTT C TCATGA-3' | Cer st 1o
HAYLUHMPOBaHHOMY . o
yTareHesy B nerkux ggg ﬂg GC | 5-AAGAAA G TCCACTTC TCATGA-3

Eeﬂapcmeu HafA 3aBUCU4TDO2| 6 MHTpOH | WT 5-AAATAATG G CA G ATAAGAAT-3 PhCOmings et al,
OCTh, CUHAPOM Typer- 663G/A | M1 | 5-AAATAATG A CA G ATAAGAAT-3 [g735770500es
rd, HapylweHe BHM a- . _a !
biva u runepaxrisHocTs 666 GIT | M2 | 5-AAATAATG G CA T ATAAGAAT-3
bcrpaa Manapus NTF [Mpomotop| ol | 5-TCCTGTCTGGAA G TTAGAAGGA-J Knight, et al,
* N 158)
-376 G/A | oA | 5-TCCTGTCTGGAA A TTAGAAGGA-3' (199
echuumt Genka CTuna | pC |MpomoTtop| WT | 5-TGTGGTTATGGA T TAACTCGAA-3' |Spek etal, J. Biol.
A14CIT | MT | 5.TGTGGTTATGGA C TAACTCGAA-3 |©®m 20, 10169
wiapom BepHapaa - |Gp/bg{Mpomotop| WT | 5-TAGTGTGCTAT C TGCCGCTGCAG-3" |L. Ludlow et al, J.
oynbe -133CIG | MT | 5“TAGTGTGCTAT G TGCCGCTGCAG-3 | P55 SLtn .2
emocgunua Facto|MpomoTtop| WT | 5'-GTCCTCCCCTCC C CCATCCCTCT-3" |Carew et al, Blood
rvil| .94 ci6 | MT | S-GTCCTCCCCTEE G CCATCCCTCT-3 | °2 1890 (1999
eTanbHan thopma Gy |Mpomotop| WT | 5-CTTGCCTTGAC C AATAGCCTTG-3" | Fucharoen, et al,
eMOrnoGuHa 19@*'” 14 CT | MT | 5-CTTGCCTTGAC TAATAGCCTTG-3' | oL JR 0 oo

Ba3bl gaHHbIX HGMD, dbSNP, HGBASE, ALFRED, OMIM copep>xat 6onee 100 OHI B perynatopHbIX

panoHax reHoB, a Takxe 6onee 104 OHI B kogupyrowmux vyactax n 102 OHIN B canTax cnnancuHra.

© HIuI" CO PAH
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ﬁ Wnrepner-pecypce aan anaauiza pOHII, rSNP_Guide

B tekywem penuse b] MATRIX npeactasneHo 6onee 1500 nocneaoBatenbHocTen cBA3biBaHUA 41 TP-canTa,
3KCcTparupoBaHHbIX u3 6a3 gaHHbiXx TRANSFAC u TRRD. Kaxabin TF-caut npeacrasneH 8-16

OJIUTOHYKNeOoTUAHbIMAN YaCTOTHbBIMN MaTpUuUuamMu.

LLUAI" 1: lMpeackaszaHme HensBecTHoro Td-canta c nocne.qOBaTeanOCTbro JJ,HK co.qep»(au.l.eu pOHI

@@@QIi@AI@

| Aapee [2] hiip://wwinmgs binet nsc.rufmgs programs fea/cp_freq him =] Hrmw

| ®ann Mpsexa Bun Mepexon  Mafipadios  Crpaskas ey,
[¢->-0R | Rma® | HB(

| Aapec [&]7 hitp #ivmmmgs bionet nse.uimgs/progiamsisnps =] ||

Urrepreror @ fyswan crpariua @] Hacrporica cewin A

CP-1 transcription factor binding DINA-site

J  rSNP-Tools
Prediction of T’—sites damaged/appeared due to

Input DNA Sequence :
& from Screen:

=
TF-site | SNP #1 SNP #2’ SNP #3 [Euclidean distances B (EA;'M 5 H
' ram F Y B
MtAOE]fSI}{ (_) (+) (_) X++ Q5zop.. | File formats here.

T 29
] Length, bp

#rycx| WO TEME Far | lDW_shpdoy | MIEL_ snP'sy |[ETrSNP-Tools - .. | ¥ MicrasoftWord - | [siMicrosoft PawerP | ¥
| =

a 18 2a 38
Length, bp

Pe3ynbTaT: KaXAabiu noTeHunanbHbin TP-cauT xapaktepusyetcs 2xN-pa3smepHbIM
YyncneHHbIM BeKTOpoM (N, uncno nsyyeHHbix BapumaHtos OHI).
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IrcnepuMeHnTaNbHbIN anaaus pOHII
Ha npumepe OHII B rene T7DO2 (Vasiliev G. Et al., 1999, FEBS L., 462, 85.)

1. F'enb-wndéT aHanu3 tectupyet OHIN no HaNM4YMIO KOMNNEKCOB C AAepPHbIMK benkamu ¢

pasnuquﬁl noaBUXHOCTbLIO B rerie.

WT 5'-AAATAATG G CA G ATAAGAAT-3'
M1 5'-AAATAATG A CA G ATAAGAAT-3'
M2 5'-AAATAATG G CAT ATAAGAAT-3'

CBaA3bIiBaHWe sigepHbIX 6enkoB ¢ onuroHykneotngamm WT (2, 6), M1 (3, 7),
M2 (4, 8); 1,5 - 6e3 an. AkcTpakTa. (L) - mHKyb6auma 1 vyac., (R) -4 yaca c
fAAAePHbIM 3KCTPAKTOM KIeTOK Ne4YeHU KpbICbl.

2. NMouck T®—-KaHanpaTa, Yeu canT CBA3bIBAHUA NOBpPeXAeH
MyTaLuen.

3. 3kcnepuMeHTanbHas nposepka T® — kaHauaaTa (NocpeacTsoM
CBA3bIBaHUA CO cneundcdpnyeckumMm saepHbIMU IKCTPaKTaMMU,
aHTUTEeNnaMm Unu oNIMro-KoMneTUTopamm).

HenictBue aHTM-YY-1 aHTUTeN Ha NOABWXXHOCTb KOMNIeKca AAepHbIX 6ekoB C
WT (1, 2, 3) u M2 (4, 5, 6). opoxku 1, 4, 6e3 akcTpakTa. lopoxku 2, 5: 3 ug ;
Dopoxku 3, 6: 3 ug ¢ npenHKybauuen co cneymndnyeckumm aHTutTenamm K YY-1
chakTopy.
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ﬁ MopenupoBanue BAUAHUA MYTallM¥:

MyTauuu B 6-M HMHTpoHe reHa TpUNTO(haH 2,3 THOKCHI€HA3LI COMPOBORAAIOTCH
KOMILIEKCOM NCUXHYECKHX NATONOr Hii, TAKHX KaK paccesiHHNEe BHUMAHUS,
HAPKOTHYECKAH 3aBUCHMOCTL, CHHAPOM TypeTTa M Ap

L I L L L I I L L L, I
LN B et O B B b —1—1——m=
I
- A \
651 bp 680 bp

Hopma : 5' —cagtTGCCAAATAATGGCAGATAAGAATAGGGAG—3 '

Myraunn : 5'-cagtTGCCAAATAATGIACAGATAAGAATAGGGAG-3'
G -->A
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o HuTepuer-pecypcenl Aasa ananusa pOHII

LLIAI 2: NTOCTPOEHUE 2xN-PA3MEPHbLIX BEKTOPOB, X-CAUTOB,
CUMYIUPYIOLWMX OAHHBIE FENb-LULN®T AHANU3A

wWT 5'-AAATAATG G CA G ATAAGAAT-3' L R
M1 5'-AAATAATG A CA G ATAAGAAT-3' 1 2 3 4 5 6 7 8
M2 5'-AAATAATG G CA T ATAAGAAT-3'

% rSNP-Tools - Microsoft Internet Explorer
‘Papin Mpeeke Bua [Mepexon MaspauHoe Cnpaska - 5
v 2000 AEIY | HBASH
Aapec [&] hitp:/wmgs bionet nsc 1u/mgs/progtams/iarp/ d“CEmeM @) Buaronoren & Mirepreront @8 ] ystuan orpas o g8 Hose Internel 4
TrrcerToqunTe - P
‘ Deviation F
o o — 3

X-site | SNP#1 | SNE Prediction

Model | (+) | (
X++ ~
x 1,0 7 0 ~F0,5 —

I
1] [¢
m X-+ [[+10F po j1+055] | |

X-site simulates the absence of DNA-protein comple TF-site is absent CBsizbiBaHue AaepHbIX oenkos
vV X-- N A [T

0,4 No idea c onuroHykneotugamm WT (2,
all () |l 6), M1 (3,7), M2 (4, 8); 1,5 -6e3
Conflict 1:::0" fanepHoro akcrtpakra. (L) -
MHKyb6auua 1 yac.;

;
(R) - uHkyb6auums 4 yaca c

Converter | Repur‘rl Clear All |
= AO0ePHbLIM 3KCTPAKTOM KNeToK
ne4vyeHwu.

2] | I | & zonabikrepreta
BAnNyck| WOATEMR} -Far | BI{DAD_ SNkt |!{E\ siP's,.[&TrsNP-Tools - . [WM\cmsoftWordf‘IM»:vosDﬁPDWErP..I 1201
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3 SHP-Toos Microsol Inernt Explors S APIIEIBIESL -
J File  Edit iew Fawortes Tools Help |
j - = . @ la Q = o EEN - El r 2 jLinks ©
Back Forward Stop  Refresh  Home Search  Favorites  History bail Size Print Edit ReGet  Massenger
rSNP-Tools
Prediction of TF-sites damaged/appeared due to SNP
TF-site SNP #1 SNP #2 SNP #3 Euclidean distances Similarity
MATRIX tools B O B 6 ® 6O XK X X+ X | XX X+ X
4 AP-1 0 Clfoz 5[ H I ENOE | | | | | |
r ATF S =S E O S [ |
- C/EBP | 2| Hl EH E | | | | | |
O | cFos ==l 2 G - 1 -
C |  chun o | | I I |
r c-Myb =l oz =l = =l | | | | | |
r COUP | | | [ I
= CP-1 Hl Eos Z 3| I | | | | | | |
r CRE-BP1 2| | | | | | | | | | |
r CREB Bl OB OB OB E & | | | | | |
= E2 2| I | S | | | | | | | |
r E2F Hl Bl Bl OE O = | | | | | |
= EN 2| | | | | | | |
r ER 2| IS | I | I | | | | | | |
r Ets Hl EHI B OE OH = | | | | | |
= GAGA 2| I | | | | | | | | | |
r GAIA Bl & & & E & | | | | | |
= GATA Bl B OB OE O E & | | | | | |
~ GR 2| IS | I | I | | | | | | |
— TINTE 1 | i | | | _1 | Ll I I I I I ;I
5 T [BWeme

ghstart| B OATEMP} - Far| [ Puiz\__r5...| Bl 0:PROGFF... | B 0:\PROGF'F... [ 2] SNP-Tools | [E|Micrasoft Pow... | B Misrosoft Wor... | @7SNP_Teols: P..| [B/ET] 1131 aM
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|

a AP-1 transcription factor binding DMA-site - Microsoft Internet Explorer

File Edit “iew Fawortes Toolz Help

|

« _ =+ . @ﬁ‘@@@

Biamk: Farnward Stop Refresh Home Search  Favorites Hiztory

2~ = /N o j Links

b il Frint Edit FeGet Me'ssenger

-

AP-1 transcription factor binding DNA -site

Input DNA Sequence :
& from Screen:

GGCCTGCGECCTCCGGCGATAGTGTGCTAT & TGCCGCTGCAGCGCGCGTCCGCGCGGCCTC ;I

=
 from DB: Bases Available: |SRS5 from Heidelberg (EMBL) by 1D 7|
« from File: Browse... | File formats here.

Executel Resetform |

Select one of the AP-1 Frequency Matrices within the Oligonucleotide Alphabets listed helow:

~ AP-1 within Alphabet {A, T, G, C}

~ AP-1 within Alphabet {K, M3 -
 AP-1 within Alphabet {KK, KM, MK, MM}

~ AP-1 within Alphabet {KKK, KKM, ..., MMK, MMM}

~ AP-1 within Alphabet {R, Y}

 AP-1 within Alphabet {RR, RY, YR, YY}

~ AP-1 within Alphabet {RRR, RRY, ..., YYR, YYY}

~ AP-1 within Alphabet {W, S}

 AP-1 within Alphabet {WW, WS, SW, SS}

 AP-1 within Alphabet {WWW, WWS, ..., SSW, SSS}

~ AP-1 within Alphabet {KxK, KxM, MxK, MxM}

 AP-1 within Alphabet {KxKxK, KxKxM, ..., MxMxK, MxMxM;}

-
et e g v e B e R e o e g o e _I

&1 [ [ |8 Intemet
i stant | B 0:ATEMP). | [P | BB 0APROGF...| B 0:\PROGF...| @11SMP-Taok... | (] Microsoft Po..| [7 Microsalt W...| @71SMP_Took...|[@14P-1 tan_ [<G/E0 11:374M
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; 15MP-Tools - Microsoft Internet Explorer

J File  Edit iew Favortes Toole  Help

8| 2|5 =] | &

- > . @ A Q & P F j i
Back Forward Stop Seach  Favaries  Histom Mai ReGiet Messenger
rSNP-Tools
Prediction of TF-sites damaged/appeared due to SNP
TF-site SNP #2 SNP #3 Euclidean distances
MATRIX tools ) | O |®H 0
¥ AP-1 #0 =lf-02 = 3 | I | | |
r ATF o | - [
O C/EBP = oo H H H |
O | cFos S A = o [ .
r c-Jun o s JI | | T [
- c-Myb =l Hloz AT = = =l |
= COUP 2| I A = S [
= CP-1 H Es B 2| I | |
= CRE-BP1 2| IS z o = E |
= CREB 2| INEA | A | 2 | | |
r E2 2| A | S | S| | |
r E2F 2| A | S | | | |
r EN 2| IS 2 | S| | |
= ER 52| I | IS | 2 | | |
= Ets 2| IS | IET | N2 | | |
= GAGA 2| I | I | 2 | | |
= GALA 2| INEA | INEA | I3 | | |
= GATA 2| INEA | A | 2 | | |
© GR 2| A | 2 | S| | |
— LTThTL 1 1 —1 _1 1 —1 | | LI
[ [ DMy Computer
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gh stant| Bl 0:ATEMPY - Far| P\ S...| B ©2FROGFF...| BBl D:FROGF...|[&1rSNP-Tools | [=]Microsolt Fow... | B Micosoft Wor... | @716NF_Tools: .| B 11:31 M
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J File  Edit “iew Favoites Tools Help |
- =2 D fa) o BEE ‘ ESNI - = = . 2 JLinks»
Back Forward Stop Refresh Home Search Favorites History b ail Size Frint Edit FeGet  Messenger
F USF [05 [0z =0 =a1 =l | +1[-9235: [1 5256% [1 2675 [0.46601 -0 8343 |1 0633 |[-0.6675 [0 73940 =l
~ YY1 01 =lf+03 =l+0.3 =[]-01 7| = [=|1.18321[1.226541.05091[1.09947 ||-0.1540 ||-0.7642 ||-0.4763 ||0.10792
Select SNP's ¥ M r Statistical analysis Significance Level
Average of Distribution |1.7331¢]1.41881]1 2344€ [0 63561 Jooos =]
Mean Square Deviation |0.34230{0.3400¢[|0.23885|[0.4455¢ Accuracy
oo =
Simulate the gel-shift data by assigning the X-site listed helow
S SNP #1 SNP #2 SNP #3 . . -
DNA-protein Binding Euclidean distances Prediction
[+1.0/=] fo = [-1.0 =]
X-site (+) ) (+) ) (+) ) | X++| X+ | X+ | X TF-site is present
I X4+ fi fi fo fo [ [ 0 1.38312(|1.3831£|[1.9560€ | |
I X+- fi -0.3408] | [0 [-0.3408] |- [-0.3408] f1.383140 [1.9560€[1.3831¢| |
m X+ f-0.3405) |1 [-0.3405 | fo f-0.3405) | [ 1.38314[1.9560€(|0 [1.36314| |aaTA
X-site simulates the absence of DNA-protein complex TF-site is absent
vV | X-- \[o3405 |Fo3405) | [o3405 | Fo340s] | Fo3405 | 3405 [i-esene 1383121 38314 o [AP-T: ATF: c-Fas: c-dun: c-hiyh,
No idea
all (-) | [GRCMyaD, NF-E2; NF-ILE;
Conflict [RF-: | Near zero |
| Calculate |
Converter | Report | Clear All | i
EXAMPLES -
|@ l_l_@ by Computer
ghstant | Bllo:TEMP. | BllFvie_. | Bl ©aFRo.. | Bl 05PRO.. |[£7sNPT | [@Mivosolt... | B Microsot . | £716NF_Too..| &1FindaF1 ¢ JEY 1212PM
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Cucrema rSNP_Guide

LLAI 3: Buiuucnenue paccrosanua EBknuaa ot cumynupoBaHHoro X-canTa

Ao Bcex Z cantoB: D, =2, _,.n (MAX_Score (X)- MAX_Score,(Z))*] "2
LUAT 4: Mpoeepka runotesbl {D.;,<D.;, } Ha LOCTOBEPHOCTL NCOrNacHO KpUTepuio
CtbrogeHTa, t, . [laeT AoKa3aTeNnbCTBO TOro, 4To X-canT Hanbornee BepOATHO ABNSAETCSA

M3BeCTHbIM Td-canTom, 4YeM XapaKTepu3yeTcs »OTCyTCTBUEM noboro canTa:
dTF,X= Dx-—,X-DTF,X-ta;vX s'd'(DTF,X)! dTF,X--= t(x;vx s'd'(DTF,X--) - DTF,X--

/3 rSNP_Tools: POrSNP0J0004a - Microsoft Internet Explorer

| wamn DOpaska Bwn Mepeson  Mstpanmoe  Crpacka ‘

|+ - DD BEIE HBASGEH

| Aapee [87 e/ rwmas. Bionet nsc.1u/mas/prorams /rsnp/images/pOrsnpOi0n04a bl

SNP_Tools: POrSNPGJ00D4a - Microsoft Intemet Explorer

| ®aiin Mpaska Bun  Mepsxon  Msdparos  Crpaesa |
rSNP_Tools: POrSNP0J0004a |- >- D0 aE 3y o
[T and two SNP's, M1=663G/A and M2=666G/(T, in #6 intron of the TDOZ gene differ by DI Adprotein-cormple) ‘Aﬂpecl@ ttp:/#wenamgs. bionet.nsc. ru/mas/program 042, bt _J“:c.,mm
rSNP_DB: rSMNPOI0004a TUE [0S0 U02 [0 [ B2 [0 s TIUT I o 10 T [ LT[0
SYSTEM: TOrSHPOTO004 MyeD -017 | 017 | -0,10| 0,20 [-0,18]-0 1.84 | 161 | 1,16 | 0,96 -062 |-0,85]-052 007
SYSTEM: TOrSNPOI0004a ueE2  [0,05]-005]-007] 020 [-008]-025[ 195 1,37 [ 150 | 087 | 073 [-061]-036]0,16
E Score wT 11 M2 I Euclidean distances | Shadent's t-soaled] MEHLE 0.15 ) 0.05 | 0.07 |-003]1 030018 ] 146 [ 120 142 | 1,22 | -0.24 |-044]-0,78]-0,26
IO tools -+ SRS @@%M -0,55 [ -045 | -0.58 | -0,78 [ -0.52 ] 042 256 [ 1,88 | 1.1 | 047 | <134 |-1.22]-1.27] 03568
AD-L 022 | 047] 035 |-022]-015]-0 4 0T o007 002 [-022]-005] 008 oss[1se] 160|115 ] 125 | -034 [-084]-051]-022
e ;’; :j E :j E _OZ 5ol 142 1’51 0183 075 | 068 -O:S PR 045 027 [-045[ 038 |-022] 025 195 [ 207 Joss | 1,23 | 074 [-131]-024]-0,19
— Tz [oni] ooz [ omz oz [om o0 | 1se [Tt | 135 | e [070] 00 Rak [ o022 [-050] 012 -015[ 000 [-022] 199 [osa] 190 ] 095 | -077 [-023]-1.26[ 0,08
c-lun 20,05 | -0,37 | 002 | 0,32 [-015]-cas| 213 | 144 | 167 | 086 | -081 |-0.88]-1.0 EPE |:0.02]-042) 026 |0400.23]-020| 214 | 191] 181 | 081 | 0.52 | -055|-1.17] 0.22
——= e e | e | e e : : . : . AR [o75[-037]-035]-025]-06z]-04z] 266 211172 045 | -1.44 [-135]-1.08] 0,58
chyb ] 011 ) 0.00 | 0,00 | 017 | 0,02 0.08 ) 165 [ 1,33 ) 135 | 1,12 [ 043 | -0.57 ) 08050 | 58| 005|067 | 005|085 |10z 3.51 | 247 | 273 | L2l | 205 | -1.71] 210|018
COUP | 0,65 ) 038 035]|022| 040)-055] 256 [ 193 | 177 | 035 | -1.34 |-1.17 | L1 e 082 [ 035 [ 087 [o40 [o78 [o3s [ 167 | 162 [ 225 | 249 [ -045 [-086[-1.61]-146
ERL 035 | 0.05] 035 |-045] 033 | 0.00 | 147 |1 097 ] 1,73 | 141 | -0,25 |-0.21 | -1,0f =R 017 [[-058] 027 [-022]-003]-035] 216 [ 105 [ 204 [ 0,98 | -0.94 [-0.20]-140] 005
BEEP1 | _0,25 | -0,20(-005(-015]-022]-033] 210 148 | 1,52 | 053 | -0.88 |-072|-08fmces [ oo2s [-o7s] o025 [-o7efo2s [-osz]zas 1ot zaa [ 126 | -113 [-025]-185]-023 o
cerE  |[-037)-027|-037]-003[-035]-018] 215 [ 171 [ 144 | 045 | -097 [-o95] 08|l |-043] 0z [-052] 025 020001204189 115 [ 090 [ -vs2 [-113] 051013
e e T T T T T — T T T JusF [.018|-048]-018[-047]-018[-047] 224128 ] 187 [ 040 [ -10 -123] 08
A&l 0 ,—ﬁﬁ@m_lm 055 [-077[-002]-065] 035 [-035] 207 Joee [ 242 ] 1,34 T - 1,78 C@'ﬂ
<

ycx | B EMULIA DATABASES .| ¥ Micrescitword -SHP_T... [[ETSNP_Tools: POrSN. . | [ Microsoh PoweiPoint - [r.. 5 T
Fnyex | B (£ ULIA DATABASESY. | ¥ Microsaft Ward - SNP_T | 1SNP_Tools: POISH. . :IMmrDSD“ PowePoint - Ir.. | [EITERA 1501

NMPABWUIO NPEACKA3AHUA: {d,;,>0}&{d;;,,<0} = X~TF, T®-cant

npeacTtasneH B Buage X-canmra}
-4
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Cucrema rSNP_Guide

LLIAT 4: npoBepka pobacTtHOCTU (YyCTOMUYMBOCTU) NnpeackasaHma TdP-canta

© HlInl' CO PAH

Tree Diagramfor 40 Cases
Urneighted pair-g roup averag e
Citwblock{Manhattan) distances

Tree Diagramfor 40 Cases
Wieighted pair- group swerage
Euclidean distances

500
400 J I-[=1x]
g 30 | 2
g z I | | Cotinu
S 20 2 B
U mim J
T Ty - ZemEErEEny
Wl T e ey D O o mru Lo
%g%gmimw;%§§8 E mgggmm»—mgq
(]
& ;i I I X+
Tree Diagramfor 40 Cases \ UPCAWPGA| WM
CompleteLinkage P e ot
Chebychey distance metric REL| R R
R=1| R=2 E=1
R=1 =1 R=1
R=3| R=1 R=l |R=F|R=1| R=1
i » E=1|R=1 R=2 E=1 |BR=1|R=2 B=1
E 0401 I |B=1|R=1 =1 R=1 |R=1]|R=1 R=1
E Ethods: 8L, Single Linkage; CL, Complete linkage; UPGA, Tnweighted Pair- Group
g | UPGC, Unweighted Pair-Group Centroid, WPGC, Weighted Pair-Group Centrodd,
| dean Distance, ED, Euclidean Distance, MD, IManhattan Distance; CD, Chebyshev,

Eank {3+ =YY 1}, decreases with the increase of the simlarity between the known| __|

i
l_ l_ l_ @ 3oHa WHTepHeTa

wiord - 5. ||@ISNP Tools: P | [E[Microsoft PowerPo.. |?,J°I'Ipm—rrepHe OTEEY.. llmﬁﬁ' 15:33
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ﬁ PesyabTaTel anamuiza pOHII cucremoii rfSNP_Guide

HepocTaToK cUCTEMbI: YNCHO MOJIOXKUTENbHbLIX CKOPOB pacno3HaBaHua Td-cantos

© HlInl' CO PAH

SNP'SdSEfthEDCE SNP's eggte;imaﬁal rSNP_Tools analysis Experimental control
f Gene |Name [Extract/celll DNA/proteins | N- | N+ | X-site | TF-site Test Reference
WT | - | WT+ | YY1 anti-body Vagsiliev et al, FEBS Lelf.
R7tpoz | M1 | Liver | - |++| - [168(74 | MI+ | GR none 462, 85 (1999)
M2 + | - |+ M2+ | HNF-3 OliguDNA
CA + Levashovaet al,
1 K-ras | cc Lung . 196| 40 | cA-+ | GATA | CligoDNA | BGRS'2000 Proceedings
ce . competition (2000)
B - Knight, et al, Nature Gen.
NTF zﬁ((:n"tt; MonoMacs| . |144[17 | cA#- | OCT | antibody 22, 148 (1999)
g pcC WT + Spek et al, J. Biol. Chem.
MT HepG2 . 13| 28 |WTH | HNF1 | antibody 273, 10168 (1998)
3 WT + Ludlow et al, J Biol. Chem.
Cpibps MT CHRF-288 i 11145 | WT-+ | GATA | antibody 271, 22076 (1996)
Factor Vil WT + Carew et al, Blood 92, 1639
MT HepG2 ) 107] 52 | WT+ | Sp1 antibody (1998)
fobinl WT VEL + OligoDNA | Fucharoen, et al, Nucl.
Ibrg MT | HeLa - 104| 52 | WT+ | CP-1 com%etition Acids Res. 18, 5245 (1990)

o4yeHb Benuko (B npeaenax 10- 30% ot obwero konuyecTsa)
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